Species-specific effect of oviductal glycoproteins on hamster sperm binding to hamster oocytes.
The secretory cells of the oviductal epithelium secrete a high-molecular-weight glycoprotein (OGP). OGPs from different mammalian species show similar immunological characteristics, their cDNAs show high homologies, and they associate with the zona pellucida of oviductal oocytes in vivo. The purpose of this study was to determine the effect of OGP obtained from different species on the binding of hamster sperm to hamster oocytes. Hamster oocytes were inseminated (30 min) in the presence or absence of homologous or heterologous OGPs, and sperm bound/oocyte were counted after removing loosely attached sperm. Ovarian oocytes had an average of 2.9 +/- 0.6 sperm bound/oocyte, whereas oviductal oocytes had 36.3 +/- 2.7. Hamster OGP (0.1 mg/ml) significantly increased sperm binding to ovarian oocytes twofold and had no effect on sperm bound/oviductal oocytes. Human OGP (0.5 mg/ml) significantly decreased sperm binding to ovarian oocytes (0.9 +/- 0.3 sperm bound/oocyte). This effect was dose dependent for oviductal oocytes and could be blocked by preincubating human OGP with a specific antibody to human OGP. The presence of baboon and cow OGP during the insemination of hamster oviductal oocytes also resulted in a significant decrease in sperm bound/oocyte, whereas the addition of hamster OGP to hamster oviductal oocytes had no effect. These results show that homologous OGP enhances sperm binding to the ZP, whereas heterologous OGP inhibits that effect. Thus, our results suggest that OGP plays a role in the species-specific characteristics of sperm/ZP interaction, and that one must use a homologous system (OGP and gametes from the same species) to study the biological effect of OGP.